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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblli Kypc «BepoATHOCTh M CTAaTUCTUKA» YIIIYyONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI HAa YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH s GOpMUPOBAHUS Yy O0OYHAIOIINXCS CTATUCTUUYECKON KYJIbTYphl U
MMOHUMAaHUS POJIA TEOPUHU BEPOATHOCTENM KaK MATEMAaTHUYECKOTO MHCTPYMEHTA JJIs
M3YUYEHHUs CIIydyalHBIX COOBITUM, BeIWMYMH W mporneccoB. [Ipu u3ydeHum kypca
o0OoramawTcss NOpPeJCTaBIEHUsT O00y4alolUXcsi O METOJax HCCleOBaHus
U3MEHYMBOIO MHpaA, pPa3BUBACTCS [OHMUMAaHWE 3HAYMMOCTH U  OOIIHOCTHU
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha Pa3BUTHE MPEJCTABICHUN O CIIyYalHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCSA MIPEICTABIEHUE O
HauboJee ynoTpeOUTENIbHBIX U OOIIMX MAaTEMAaTUYECKUX MOJAECIISX, UCIIOJIb3yEeMbIX
JUISE  ONMMCAHHMSI  AHTPOMOMETPUUECKHMX W JAeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHbIe POJa HU3MEPEHHUAX, IJIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il [JI1 OCBOCHHS BEPOSITHOCTHO-
CTaTUCTHYECKUX METOA0B, HEOOXOJAUMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKXKe COIMAIbHBIX U ICHXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. lleHTpalibHYI0 dYacTh Y4eOHOro Kypca 3aHHUMAaeT
oOcyxaeHrne 3akoHa OONbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IPHUPOJIHI,
MUMEIOIIEr0 MaTeMaTUYECKYI0 (popMaIn3aIuio.

B cooTBeTcTBUM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTUKa» HA YriayOJEHHOM YpOBHE BBIJICICHBI OCHOBHBIC
conepkarenbuble TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTU» U «CiydaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMHUMO OCHOBHBIX JMHUN B YYEOHBIN KypC BKJIFOYEHBI AJIEMEHTHI TEOPUU
rpagoB W TEOPUU MHOXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
MaTepraiia JJaHHOTO yYeOHOTO Kypca M CMEXKHBIX MaTeMaTHYECKUX YUEOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUS TPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEX1Yy 3HAYCHUSIMU CIIyYalHbIX BEJIMYHUH. BaKHYI0 4aCcTh B 3TOU COJIEPKATEIBHOMN
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO pacipeeeHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeneIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIyYaHBIMM BEIUYMHAMH U
pacrpeielieHus MM, aKIEHTUPYIOT BHHUMaHWE OOYYaIOIIMXCS Ha OINUCAHUU W
M3YUYEHUU CIyYalHBIX SIBIICHUM C MOMOIIBIO HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHUMAaHUE YACISIETCS MOKAa3aTeIbHOMY U HOPMaJIbHOMY paclpe/leICHUsIM.

B ydeOHOM Kypce mpeaycMaTpUBAeTCs O3HAKOMUTEIbHOE H3Y4YEHUE CBS3U
MEXJy CIy4yalHbIMA BEJIMYMHAMU W OINHKCAHUE OTOM CBA3U C IOMOIIBIO
ko3 PuIMeHTa KOPpEeNslMM M €ro BBIOOPOYHOrO aHajora. OTH DJIEMEHTHI
COJIepKaHMsI Pa3BUBAIOT TeMY «JluarpaMMbl paccenBaHus», U3YUYEHHYIO HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, © BO MHOIOM OINUPAIOTCS HAa CBEACHHS U3
KypCOB aireOpbl U TEOMETPUH.

Emé oaun sneMeHT  colepXaHus, KOTOPBIM  MpejjaraeTcs  Ha
03HAKOMUTEILHOM YPOBHE — IIOCJIEAOBATEIHBHOCTh CIYYalHBIX HE3aBUCHMBIX
COOBITHI, HACTYNAIOIIKUX B eIUHUITY BpeMeHH. O3HaKOMJICHUE C pacrpeielieHueM
BEPOSITHOCTEH KOJUYECTBA TaKMX COOBITUH HOCUT pPa3BUBAIONIUN XapakTep H
SIBJISIETCSL aKTYaJbHBIM JUIS OyaylIuX aOUTypUEHTOB, MOCTYIAIONIUX Ha yueOHbIE
CIIEIUAJIBHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMHU HAayKaMHU, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yueOGHOoro kypca «BeposiTHocTh u  cTaTucTUKa» Ha
yrayoJiecHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 waca (1 yac B
Hegento), B 11 knacce — 34 yaca (1 gac B Heeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCTIEPUMEHTHI (OIBITHI) U CIyYailHbIe COOBITHS. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydailHOro coObITHS. BaM30CTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSMU: TIEpeceUCHUE, 00beTMHEHUE, POTUBOIOIOKHbIS
coObITHs. J(narpammeidinepa. @opMynacioKeHUSIBEPOITHOCTEH.

VYcioBHAas BEPOSITHOCTb. YMHOMKEHHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
JKCIIEPUMEHTA. DopMyIIanoITHONBEPOSITHOCTH. ®opmynabaineca.
HezaBucumbiecoObITHS.

bunapHblil ciydaiiHblii ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. HezaBucumsie
ucnbiTanusi. Cepus HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. IlepectaHoBKuU
u ¢akropuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HprotoHa.

Cepust He3aBUCUMBIX HcHbITaHui bepuymnu. CiydaitHelii  BeIOOp U3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenwe  BepositTHocTel.  Jmarpamma
pactpenenenus. Onepanuu Haj ClIyyallHbIMH BelWMUMHamMu. buHapHas ciydaiiHas
BenuuuHa. Ilpumepsl pacnpeneneHuid, B TOM YHUCIE TE€OMETPUYECKOE H
OMHOMHMAIILHOE.

CoBMmecTHOE pachnpenesieHHe JBYX Ciy4yalHbIX BenauunH. HesaBucumeble
CIy4YalHbIE BEJIWYHUHBL.MaTeMaTUUEeCKOE OXHAAHHWE CIyYalhHOM  BEJIWYHHBI
(pacupenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTEMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). MaremaTHdeckoe OXHIaHWEe OWHAPHOW CIydailHOM
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Marematnueckoe 0XKUJaHHE F€OMETPHUYECKOTO 151 OMHOMHUATIEHOTO
pacnpeneeHun.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYHHBI
(pacnipenenenus). Jlucriepcuss OMHAPHOM CITyYaiiHOW BEIMYMHBL. MaTeMaTHUeCcKoe
OXXUJAHUE TPOU3BEIACHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYaWHbBIX
BenuunH.  Jlucmepcuss ®W  CTaHAApPTHOE  OTKJIOHEHHWE  OWMHOMHAIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

11 KUIIACC



HepaBenctBo YeoOniméBa. Teopema UebOnimnéBa. Teopema bepuynnu. 3akon
OonpmMx  yuced. BplOOpouHBIi  MeTOA ~— uccienoBaHM.  BeiOopouHble
XapakTepucTuk. OLEHUBAHUE BEPOSITHOCTU COOBITHS MO BHIOOPOYHBIM JITaHHBIM.
[IpoBepka NpoCTEHIINX TUIOTE3 C MOMOIIBIO U3YUEHHBIX PACTIPECICHUM.

HenpepsoiBuble ciy4yaiiHble BenuduHbl. Ilpumepsl. DyHKIMA IIOTHOCTH
BEPOSITHOCTU paclpesieliecHus. PaBHOMEpHOE paclpefieieHue U €ro CBOMCTBa.
3aaum, OpUBOJALIME K TTOKa3aTEIbHOMY paclpeeseHHI0. 3a1auu, IPUBOISALIUE K
HOPMAJIbHOMY  paclpeesIeHUIO. OyHKIMSA IJIOTHOCTH BEPOSITHOCTU
MOKa3aTeJIbHOr0 pacnpenenaeHus, PyHKIMs MIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHusi. @yHKIMS TUIOTHOCTH U CBOMCTBA HOPMAIBHOTO pacIpeaesieHusl.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmaum,
npuBOJALIME K pacnpeneneHuto [lyaccona.

KoBapuanus nByx ciuydaitHeix BenuuuH. Koadduumuent nuHenHOM
koppensinuu.  CoBMecCTHbIe  HAONIONEHMS  JBYX  BEJIMYMH. BbpIOOpOYHBII
ko3 dunment koppensuuu. Paznuuve Mexay JTUHEHHON CBS3bI0 U MPUYUHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METO/I HAUMEHBIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpakKJaHCKOro oOiiecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMEHHUE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoia, chOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh yYMEHHS TPHUMEHITh MaTEMaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AESATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun u peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTN4eCKOTr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUYEeCKUX 3HAHWU MJig pelieHus 3aaad B 00JIacTH
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIO0BATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUHA, OTHOUICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBO/IbI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILIECHHUI;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHOOPMAIIMIO U3 UCTOYHUKOB PA3JIHYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uH(pOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHHUs 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIEeHUs, COTMOCTABISATh CBOU CYXACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHS C Yy4E€TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOITPOBEPKH, CAMOKOHTPOJSI Tpoliecca W pe3ysibTata pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBUIYAJTBHOM
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax paboThl (00CYXaeHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

CBOOOJHO OMepUpoBaTh MOHATHSAMU: Tpad, TUIOCKMA Tpad, CBI3HBIN Trpad,
nyTh B Tpade, Iemnb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIYyYalHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATHh TMOHATUSMH: CIYYalHBIA HKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, JIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4ailHOTO  OTBITA, HAXOJWTHh BEPOSITHOCTH COOBITHMA B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOAUTh U (OPMYITUPOBATH COOBITHS: TIEPECEUCHHNE, OOBEINHEHUE TAaHHBIX
COOBITUN, COOBITHE, MPOTUBOMOJOKHOE JAHHOMY, HCIOJIB30BaTh JUArpaMMbl
Diiniepa, KOOPJIUHATHYIO MPSIMYIO JUIsl pELIeHHs 3a]ay, MOJb30BaThCs (HOpMyIoi
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHI;



ONEpPUPOBATh  MOHATUSAMM:  YCIOBHAS  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JI€PEBO CIy4alHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHMM C TOMOLIBIO NIpaBUJIa YMHOXKEHHUS, IepeBa
CIIy4ailHOTrO OmbITa, HCIOIb30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (HOpPMYITy
baiieca mpu pemieHuu 3ajay, onpeaensiTh HE3aBUCUMOCTh COOBITUI MO (opMyIie U
10 OpraHU3alUU CIy4alHOTO YKCIIEPUMEHTA;

OPUMEHSATh M3yYEHHbIE KOMOWHATOpPHbIE (OPMYJNBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTApPHBIX COOBITHI CIYy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh TMOHATHSMHU: OWHAPHBIM  CIy4yalWHBI  ONBIT
(ucniblTaHue), ycrex W Heyjada, He3aBUCHMbIE HCIBITAHMS, CepUs HCIbITAaHUM,
HaXOAUTh BEPOSITHOCTU COOBITUH: B CEpUM HCIBITAHUN A0 MEPBOTO ycrexa, B
CepuM UCTbITaHUN bepHy/HM, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEpPOATHOCTEH, JaMarpamMma pacrpejiesieHus, OuHapHas clydyailHas BeJIWYHMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH TOHATUSAMU: COBMECTHOE pACIpEEICHUE ABYX CIy4YalHbIX
BEJIMYMH, UCIOJb30BaTh TaOJHMIy COBMECTHOTO pacIpeiesieHUus JABYX CIydalHBbIX
BEJIMYUH JUISl BBIICJICHHUS PACHPENENICHUS KaXIOW BEJIMYMHBI, OIPEICIICHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIUYUH;CBOOOJHO  ONEpUPOBATH  IOHITHEM
MaTEMaTUUYECKOTO OKHIAHUS CITy4yalHOW BEMYMHBI (pacripeiesieHus), TPUMEHSITh
CBOMCTBA MAaTEMATHYECKOTO OXUIAHUA TP PELICHUU 3a7ad, BBIUUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO pacIpeiesiCHUN;
CBOOOJTHO OIEPUPOBATHh TMOHATUAMH: JUCIEPCUS, CTaHIAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, IPUMEHITh CBOWCTBA IUCIEPCUU CIIYYaWHOW BEIIMYUHBI
(pacnpeneneHus) NpyU PELICHUM 3a]ay, BBIYMCISATH JUCIEPCUIO M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMMAIILHOTO paclpeaeeHuil.

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKHU 1O JTaHHOM BHIOOPKE U OLIEHUBATh
XApAaKTEpPUCTUKN TE€HEpPaJIbHOM COBOKYINHOCTH JaHHBIX 110  BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBATh BEPOSITHOCTH COOBITUH M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHUE TUIIOTESBI, MOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMU;

OPUBOAUTH  HPUMEPHl  3a4a4, NPUBOAAIIMX K  IOKa3aTEIbHOMY
paclpeneneHuro, 3a1ad, NPUBOASALIIMX K HOPMAIBHOMY PacHpeacsICHUIO.
OmnepupoBaTh MOHATUAMHU: (YHKIUS TUIOTHOCTH BEPOSITHOCTH IOKa3aTe€IbHOTO
pacnpezaeneHusi, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO pacrpesesieHus,
(yHKIMS IUIOTHOCTH M CBOWCTBA HOPMAJIBHOTO pacCIpeNesICHUs;0NpenesTh
KO3(pPULUEHT TMHEITHON KOPPpEALH, BEIOOPOUHBIA KO3 (PUITUEHT KOPPEISIUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaI/IMeHOBaHI/Iepa3HeJIOB Hu
TEMIIPpOrpaMMBbI

KoaunyecTtBouacoB

Bcero KonTpoabHbIepadoThI

IIpakTnyecknepadoThI

DJIeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/bHbIEpeCypPChl

OnemeHTbITEOpUUTpadoB

CnyyaiiHble OTIBITHI, CITydyaliHbIE
COOBITHS U BEPOATHOCTH
coObITHI

Onepanuu HaJl MHOKECTBAMHU U
coOpITusiMu. ClokeHue 1
YMHOXEHUE BEPOSITHOCTEM.
VYcnoBHasi BEpOATHOCTD.
HezaBrcumMbiecoOBITHS

DneMEeHTHIKOMOMHATOPUKHU

Cepuu mocienoBaTeIbHBIX
HCIBITaHUH. McipITanus
bepnymmu. CiryqaifHbiid BBIOOD
13 KOHEYHOW COBOKYITHOCTH

Crny4aiiHbIEBETUYHUHBI U
pacripesiesieHus

14 1

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34 2




11 KVIACC

N KonuyecrBouacos DJIEeKTPOHHbIE
°
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bceer KonTpoJsbHbiepadoT IIpakTnyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTe/bHbIEpeCypC
11 0 bl bl
bl
1 3aKOHOOJIBITUXYHUCETT 5)
5 DneMeHTbIMaTeMaTUYeCKONCTaTUCTUK 6
"
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE 4
HOPMaJIbHOE pacnpezeseHus
Pacnpenenenunellyaccona
5 CBsA3bMEXAyCIydailHBIMUBETUYMHAMU
O60061enue u
6 . 11 1
cUCTEeMaTH3alusI3HaHU I
OBUIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Ne KosnuuyecrBouacos
Jatau3zy | DieKTpoHHblenN(PpPoBbLICOOPA30B
n | Temaypoka Bce KoHTpoJbHBI IIpakTU4ecku
YyeHHu st aTeJIbHbIEpeCypPChI
/ ero | epadorsl epadoThl
n
1 I'pad, cBs3HBII rpad, npeacTaBiIeHUe 1
3a/1a4y ¢ TOMOIIBIO rpada
5 CreneHbp (BaJIGHTHOCTD) BEPILIUHBIL. 1
[Tyts B rpade. Llenu u uKiIbI
3 I'padbr Ha mnockocTu. Jlepeso 1
CIIy4alHOTO SKCIIEPUMEHTA
CrnyuaifHble SKCTIEPUMEHTHI (OTIBITHI)
4 Y CIIy4dalHbIE COOBITHSI. 1
DNeMeHTapHBIECOOBITHS (HCXOIbI)
BeposTHOCTB City4aitHOTO COOBITHSI.
5 BeposTHOCTH COOBITH B OMBITAX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU
BeposTHOCTE cllydaliHOTO COOBITHSI.
5 BeposTHOCTH COOBITH B OIBITAX C 1
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMHU
[lepeceuenue, oObeTMHEHNE
7 MHOJKECTB U COOBITHI, 1
MIPOTHUBOTIONIOKHBIE COOBITHSL.




DopMyIIacI0KEHUABEPOATHOCTEN

VYcioBHAs BEPOSITHOCTh. Y MHOYKEHHE

8 BeposATHOCTEH. DopMmyra yCIOBHOU
BEPOSITHOCTH
YcnoBHast BEpOSATHOCTh. Y MHOKEHUE

9 BeposATHOCTEH. DopMmysa yCIOBHOU
BEPOSITHOCTH

10 | DopMynanoIHOWBEPOSTHOCTH

11 ®opmynabaiieca.
HezaBucumbiecoObITHSI
KomMOGunaTopHoe npaBuiio

12 | ymuoxenwus. [lepecTaHoBKY H
bakropuan

13 Yucnocoueranuii.
Tpeyronpaukllackans

14 | dopmynabunomaHproToHa
Kontponbhas padota Nel: "I'padswi,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpuKa"
bunapHblii cirydaliHbIN OTIBIT
(ucmbITaHue), ycrex U Heyiaya.

16 | HezaBucumpslie ucnbiTanus. Cepus
HE3aBUCHMBIX UCIIBITAHUIN JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUH JI0
NIEPBOTO ycrexa

18 CepusiHe3aBUCUMBIXUCTIBITaHU BepHy

JIIIN




19

Cnydaiinblii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH

20

[IpakTuyeckas pabora c
UCII0JIb30BAHUEM JICKTPOHHBIX
grlanii

21

CrnyuaiiHasi BeJIMUHHA.
Pacnipenenenne BeposTHOCTEN.
Jwnarpamma pacnpeaeneHus

22

Onepanuu Haja cay4aiHbIMU
BennuuHaMu. [Ipumepst
pacnpeneneHuii.
bunapnasciyyaiiHasBeTMunHa

23

I'eomeTrpuueckoepacnpeieneHume.
bunoMuanbHOEpacnpeaeneHne

24

MareMmatnyeckoe OXKHUIaHueE
cinydaiHOU BennuruHbl. COBMECTHOE
pacnpesesieHue ABYyX ciydyaiHbIX
BEJTUYHH

25

HeszaBucumpbie ciydailHble BETUYMHBI.
CBolicTBa MaTeMaTHYSCKOTO
OKHJIaHUS.
MaTteMaTHuecKoeoXuJaHuEeOMHAPHON
CIIy4ailHOMBEINYHHBI

26

MatemaTuueckoe OXUIAHUE
reOMETPHUUECKOro U ONHOMHUAIBHOTO
pacrpeneneHun

27

Hucnepcus u
CTaH/IaPTHOEOTKIIOHEHHE




28

Jlucriepcust OMHApHOM cirydaitHON
BeMuuHBI. CBOHCTBA TUCTIEPCUA

29

Marematrnueckoe OXUIaHue
MPOU3BEIICHUS U JUCIIEPCUSI CYMMBI
HE3aBUCUMBIX CIIyYalHbIX BEJIUYUH

30

Jucrniepcusi ONHOMHATIBHOTO
pacnpenenenus. [Ipakruueckas
paboTa ¢ UCTIOIH30BAHUEM
ANIEKTPOHHBIX TAOJIHIL

31

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE I€OMETPUUECKOTO
pacrnpeneneHus.
IlpakTuueckaspadbora ¢
MCI0JIb30BAHNEMAJIEKTPOHHBIXTA0INIL

32

O06001IeHuEe U
cUcTeMaTU3alsI3HaHU |

33

KonTtponbHas padoTa No2:
"Ucneitanus bepuyiu. CioyyaiiHbie
BEJIMYMHBI U pacnpeencHus"”

34

O06001IeHuEe U
CUCTEMATU3ALMI3HAHU I

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

34




11 KVIACC

Ne

~

Temaypoka

KoaudecTBouacoB

Bce
ro

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Harausy
YeHust

JJleKTpoHHbIenu( poBLICOOpPa3oBa
TeJIbHbIepecypchl

HepasencrBo YeOniesa.
Teopema YeobbieBa. Teopema
bepnymnu. 3akoHO0IBIIUXYHCEN

Hepasenctso YeOriesa.
Teopema UeobbimeBa. Teopema
bepnymnu. 3akoHO0IBIINXYHCEN

Hepasencto Ueobriena.
Teopema Yeobrrmera. Teopema
bepnynu. 3akoHOOIBITUXYHCET

Bri6opounsIiiMeTo tucCIe 10BaHI

v

u

[IpakTudeckas padora ¢
HCII0JIb30BAHUEM JICKTPOHHBIX
TabJImIL

I'enepanbHas COBOKYIIHOCTb U
cllyyaiiHasi BbIOOpKa.
3HaKOMCTBO C BEIOOPOUYHBIMU
xapakrepucTukamu. OLeHKa
CPEAHEro U IUCIEPCUH
reHEpaIbHON COBOKYITHOCTH C
MOMOIIIBIO BEIOOPOUYHBIX
XapaKTePUCTUK




I'enepanbHas COBOKYIIHOCTb U
clly4aifHasi BEIOOpKa.
3HaKOMCTBO C BBIOOPOUHBIMU
xapakrepuctukamu. O1eHka
CPEIHEr0 U IUCIEepCUn
TrE€HEPAIBHONW COBOKYITHOCTH C
MTOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

OneHnBaHue BEPOSTHOCTEN
cOOBITHI IO BEIOOPKE

Crarucruueckas runoresa.
[IpoBepka MpoCTENIINX TUIIOTES
C IOMOIIBIO CBOMCTB U3Y4YEHHBIX
pacrnpeneneHuit

10

Craructuueckas runoresa.
[IpoBepka npocTEUIIUX TUIOTES
C TIOMOIIIbIO CBOMCTB M3YYEHHBIX
pacrnpeneneHui

11

[IpakTudeckas padbota ¢
HCII0JIb30BAHUEM JJICKTPOHHBIX
TabJImIL

12

[Tpumeps! HeMTpepbIBHBIX
cllyyaiHbIX BeIMUuH. OYHKIUSA
IUIOTHOCTH BEPOSATHOCTH

13

PaBHOMepHOE pactipeneneHue.
[Tpumeps! 3aa4, MPUBOISIIUX K
MOKa3aTeJIbHOMY U K
HOPMaJIbHOMY paclpeeIeHUsIM

14

CDYHKI_[I/ISI IIJIOTHOCTHU




BEPOSTHOCTH MMOKA3aTEeIbHOTO
pacnpeieneHust

15

@yHKIUSA [NIOTHOCTH
BEPOSATHOCTH HOPMAJILHOTO
pacnpeneneHus

16

[TocnenoBarenbHOCTD
OJINHOYHBIX HE3aBUCHUMBIX
coObITHil. [Tpumep 3anaun,
MPUBOJISIIEN K PACIPECICHUIO
Ilyaccona

17

[IpakTnueckas pabota c
WCTIOJIH30BAHNUEM 3JIEKTPOHHBIX
TabIuI

18

KoBapuanus aByx cinydailHbIX
BenuuuH. KosddunmeHt
KOPpEsIu

19

CoBMeCTHBICHAOIOICHUSIBYXBE
JINYUH

20

Br16opounbIiikod G huineHTKOpp
SISAIUT

21

Paznuune mexy nuHelHON
CBSI3bIO M IPUYUHHO-
CIIE[ICTBEHHOH CBSI3BLI0

22

Jluneitnasperpeccus

23

[IpakTuueckas pabota c
MCIOJIb30BAHUEM DIIEKTPOHHBIX
TadJIMIL

24

Hpe,[[CTaBJ'IeHI/IC JaHHBIX C




MOMOIIIBIO TAOJIHII U TUArpaMM,
omnucaTeNnbHas CTAaTUCTUKA

25

OMBITHI ¢ pABHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMU

26

Brrunciienue BeposATHOCTER
COOBITHH C IPUMEHEHHEM

hopmy

27

Brrunciienue BeposATHOCTEN
COOBITHI ¢ TPUMEHEHUEM
rpaduyecKux MeTO/10B:
KOOpJMHATHasl psiMasi, IEPEBO,
auarpaMma Jumiepa

28

Ciy4aliHbIEBETMYUHBI U
pacnpezeneHus

29

MaTteMaTH4ecKo 0 U IaHNECITYd
alfTHOUBEITNYNHEI

30

MaTteMaTHuecKo 0 KU IaHNECITYd
alfHOUBEINYNHEI

31

KonTponbnas pabora:
"BeposiTHOCTD M cTaTUCTHUKA"

32

Brrunciienue BeposiTHoCTEH
COOBITUH C IPUMEHEHUEM
dbopmyn u rpaduIecKUX METOI0B

33

Brrunciienue BeposiTHoCTEH
COOBITHIA C IPUMEHEHUEM
dbopmyn u rpadhUIeCKIX METOJIOB

34

CnydaiiHble BeTMYUHBI U
pacnpeneneHusl.




MatemMaTH4eCKOe OXKHJaHUE

CIy4aliHOU BEJIMYHHBI

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

KozmpOBepﬂeMoropesy.m)TaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbI CpeHero
0011ero 00pa3oBaHusA

TeopusiBEpOSITHOCTEN U CTATUCTUKA

6.1

YuTaTh ¥ CTPOUTH TAOJIHUIIBI U AHATPAMMBI

6.2

OnepupoBaTh TOHSATHUSAMHU: CpelHEe apudmeTHueckoe,
MeaMaHa, HaumOoJipllee, HauMEHbIIee 3HAUYEHHE, pa3Max
MacCHBa YHUCIOBBIX JAHHBIX

6.3

OnepupoBaTh NOHATHSAMHU:  CIyYalHBIM  DKCIIEPUMEHT
(ombIT) W ciydaiiHOe COOBITHE, 3JEMEHTApHOE COOBbITHE
(’7IeMeHTapHBIH  MCXOJ) CIy4alHOTO OTBITa; HAXOJUTh
BEPOSITHOCTH B OTIBITAX C PABHOBO3MOXKHBIMH CITy4allHBIMH
COOBITHSIMM, HAXOAWTb U CPaBHUBATh BEPOSTHOCTH
COOBITHI B M3YyYCHHBIX CITyYalHBIX SKCIIEPUMEHTAX

6.4

Haxomute u ¢opmynupoBath COOBITHS: TEPECEUCHUE H
o0BeMHEHNE TAHHBIX COOBITHI, coObITHE,
IPOTUBOTIONIOKHOE JTAHHOMY COOBITHIO; TOJIb30BATHCA
auarpaMmamMu  OWnepa W GOPMYIIOW  CIIOXKEHUS
BEPOSITHOCTEH MPH pElIeHUH 3a]1a4

6.5

OHepI/IpOBaTB IIOHATHUAMM YCJIOBHAasA BEPOATHOCTD,
HCE3aBUCUMBIC CO6HTI/IH; HaxXoauTb BEPOATHOCTH C
IIOMOIIIBIO IIpaBWJIa YMHOXCHHA, C IIOMOIIBIO OCPEBA
CHy‘l&fIHOFO OIIbITa

6.6

[TpuMmeHsITh KOMOMHATOPHOE MPABWIO YMHOXKEHUS IIpH
pelleHny 3a1a4

6.7

OnepupoBaTb MNOHATUSAMH: HCIBITAHUE, HE3aBUCUMBIC
UCIBITaHUS, CEpUs MWCIBITAHWM, YCIEX U Heyjxaya;
HAXOJIUTh BEPOSITHOCTU COOBITMH B CEpUM HE3aBUCHUMBIX
UCIBITAHUN J0 IEPBOrO ycIeXa, HaXOIUThb BEPOSITHOCTH
coObITUH B cepuu ucnbITanuil bepHyiu

6.8

OHepI/IpOBaTL TIOHATHUAMU CnyqaﬁHa;I BCINYHHA,
pacipeaciacHuc BepOHTHOCTCﬁ, Auarpamma pactpeaciCHus

11 KIIACC

Koanposepsiemorope3syibTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS




OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMBbI CPeTHEro
0011ero 06pa3oBaHus

5 TeopusiBepoATHOCTEN U CTATUCTUKA
51 CpaBHuBaTh BEPOATHOCTH 3Ha4YCHUU CIIly4amHO#1
' BEJIMUMHBINO PaCIpeAEICHUIO WIN C IOMOIIbIO IUarpaMm
OnepupoBaTb MOHATHEM MAaTEMaTHYECKOIO OXKUIAHMUS,
OPUBOJUTH  NPUMEPBI  TOrO,  Kak  IPUMEHSETCS
5.2 MAaT€MaTHYeCKOE  OXUJAHUE  CIy4allHOM  BEJIWYMHBIL,
HaxXOJMTh MaTeMAaTUYECKOE OXHUJaHUE [0 JIaHHOMY
pacIpeneIIeHUI0
5.3 Nmets npencraBienre o 3aK0HE OOJIBIITUX YHCET
5.4 HNmets npencraBieHre 0 HOpMaJIbHOM PacCHpeesICHHN




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIIACC
Kox  IIpoBepsiembliidjieMeHTCOAEPKAHUS
6 TeopusBepoATHOCTEN U CTATHUCTHKA
[IpencraBieHre JaHHBIX ¢ TIOMOIIBIO TabauI U quarpamm. CpenHee apudMeTHIecKoe,
6.1 | Meamana, HauOoOJIbIIICE ¥ HAMMCHBIIEE 3HAYCHUS, pa3Max, JUCIIEPCUS U CTaHAAPTHOE
OTKJIOHECHHE YHUCIIOBBIX HAOOPOB
CrnyyaiiHble 3KCTIEpUMEHTHI (OMBITHI) U ClydaliHble COOBITHSA. DJIEMEHTapHbIE COOBITUS
6.2 (ucxonmsr). BeposTHOCTH cCiy4aitHOTO COOBITHS. BIM30CTh YacTOTHIM BEPOSITHOCTH
' coObITuid. Ciy4yaiiHble OMNBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
BeposTHOCTHCOOBITHI B ONTBITAXCPAaBHOBO3MOKHBIMUAIEMEHTAPHBIMUCOOBITUSIMHU
6.3 Omneparuu  HajJ COOBITHUSIMHU: TIepecedeHue, OOBEeIUHEHHE, MPOTUBOIOJIOKHbIE
coopITus. lnarpammerditniepa. opmynaciokeHUSIBEPOSITHOCTEN
6.4 VYcnoBHas  BEpPOSTHOCTb.  YMHOXEHHE  BEpOATHOCTEW.  JlepeBo  ciaydailHOTO
' skcriepuMenTa. GopmyrnanoiHOWBEposATHOCTH. HezaBucHMBbIeCOOBITHS
6.5 KombOunatopnoe mpaBuino ymHoxkeHus. IlepectanoBku u  (akropuan. Ywucmo
' couetanuil. Tpeyronapauk Ilackans. @opmyna Ounoma HeroToHa
bunapnplii crmydaliHbI OTBIT (WCIIBITAaHUE), yCHeX M Heymada. HesaBucumpble
6.6 | wucneitanua.  Cepus ~ HE3aBUCUMBIX  HCIBITAaHUW /10 ~ MEpPBOro  ycmexa.
CepusiHe3aBUCUMBIXUCTIBITAHU bepHYIIIN
6.7 Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposATrHocTel. Jluarpamma pacnpenerneHus.
' [Ipumepsbipacipeienennii, B TOMUMCIETeOMETPUIECKOECHOMHOMUATBHOE
11 KUIIACC
Kon IIpoBepsieMbIi3IeMEHTCOACPKAHUS
5 TeopusaBepoATHOCTEN U CTATUCTHKA
UucnoBble XapaKTEpUCTUKH CIIYYalHbIX BEJIMYMH: MATEMaTH4YECKOE OXKHIaHHE,
JUCHEPCHUsl U CTaHJIApTHOE OTKJIOHEHUue. [Ipumepbl npuMeHeHus MaTeMaTH4ecKoro
51 0XKMJIaHHs, B TOM 4YHUCJE€ B 3aJadyax M3 IMOBCEIHEBHOM XM3HU. MaTtemaTudeckoe
' OXHJaHWe OWHApHOUM cily4JailHOW BenMUYMHBL. MaTeMaThdeckoe OXUIAAHHE CYMMBI
CIy4JailHBIX BEJIMYMH. MaTeMaTHyeCKOCOXHUIaHUEe U JUCHEPCUSATEOMETPUUYECKOTO U
OMHOMHUATBHOTOpaCTpeeIeHUu
5.9 3akoH OONBIIMX YHCEN W €ro polib B HayKe, MNpPUpPOJe H OOIIEeCTBe.
' Bri6opounsbIiiMeToauccae 10BaHui
5.3 [Ipumepsl  HempepbIBHBIX  cilyyallHbIX  BenuuyuH. lloHstme o  miIoTHOCTH
' pacrnpesnenenus. 3ajayu, NPUBOJSAIIME K HOpMallbHOMYpactpeaenenuto. [lousrue o




HOPMaJIbHOMPACIIPECIICHUH




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHMUS

KoanposepsiemororpetoBanmusi

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM
pe3yJibTaTaM 0CBOEHHS OCHOBHOW 00pa3oBaTe/IbHOI
NporpamMmbl cpeaHero 00uero oopa3oBaHus

Brnagenne wmeTonamMm  JI0Ka3aTeNbCTB, AJTOPUTMAMM
peuieHus 3aaa4y; yMeHue (GopMyIupoBaTh U ONEPUPOBATH
HNOHITHUSIMU: OTIpeZIeTICHUE, aKCUOMa, TEOpPEMa, CIIE/ICTBUE,
CBOMCTBO, TMPHU3HAK, JOKa3aTeIbCTBO, pPaBHOCUJIbHBIE
(bOopMyIUPOBKYU; MPUMEHSTh UX; YMEHUE (POPMYITHPOBATH
o0paTHOE U MPOTUBOIOJIOKHOE YTBEPK/IEHUE, TPUBOINUTH
NpUMEpPbl U KOHTPIPHUMEPHI, HCHOJIb30BaTh METO]
MaTeMaTH4eCKOW WHAYKIUHU; MPOBOAUTH JOKa3aTelbHbIE
paccyXJeHUs ~TOpU  pelleHuH  3aJad,  OIICHUBATh
JIOTUYECKYI0  MpPaBWJIBHOCTh  PAacCYyKICHHI;  yMeHue
OTIEpUPOBATh TMOHATUSMHU: MHOXECTBO, IOJAMHOECTBO,
omepanuy HaJ MHOXECTBAMM;, YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBI  ammapar sl OMHMCaHUA
peaIbHBIX MPOIIECCOB U SIBICHUIN U MPU PELICHUU 3ajiay, B
TOM 4YHCJIE€ U3 JPYTHX Y4YeOHBIX MPEAMETOB; yMEHUE
OTIepUpOBaTh MOHATHAMU: Tpad, CBS3HBIN rpad, nepeso,
UKJ, Tpad Ha IJIOCKOCTH; YMEHHUE 3aJaBaTh U ONMCHIBAThH
rpadbl pa3nMYHBIMH CIIOCOOAMH; HMCHOJIb30BaTh Tpadbl

IIpHu pCIICHUHA 3a1a4

YMeHue OIICpHUPOBATh MNMOHATHUAMU: HATYpPAJIbHOC YHUCIIO,
oeJaoc 4YucCiio, CTCIICHb C LOCJIbIM II0KAa3aTCJICM, KOPCHb
HaTypaHLHOfI CTCIICHU, CTCIICHb C  palKOHAJIbHBIM
IMoKa3aTcjiceM, CTCIICHb C JIECTBUTEIbHBIM IIOKa3aTcCJiEM,
J'IOl"apI/I(I)M qucia, CHUHYC, KOCHUHYC u TAHI'CHC
ITPOU3BOJIBHOTO qucia, OCTaTOK 1o MOIYIIO,
parOHAJIBHOC qucCio, HppauOHAJILEHOC qucio,
MHOXKECTBaA HaTypaJbHBIX, OCabIX, palOHAJIBHBIX,

JIeNCTBUTEIIBHBIX YHUCCII; YMCHUC UCIIOJIb30BATh MMPU3HAKH




JCIIMMOCTH, HAaUMEHBIINH  OOIMMHA  JEIUTEID u
HauMeHblee oOlnee KpaTHoe, anropuT™M EBximmpma mpu
pelIeHnH  3aJa4;  3HAKOMCTBO  C  Pa3IHYHBIMHU
MO3UIMOHHBIMM ~ CHCTEMaMH  CYHCICHHS;  yMEHHUE
BBITIOJTHATh BBIYHMCICHUE 3HAUYCHUH M TIpeoOpazoBaHUs
BBIDOKEHUH  CO  CTeMEeHsSMH  ®W  Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PAIMOHATBHBIX  BBIPAKCHUI;
YMEHHE OTICPUPOBATH TIOHSATHSMH: TIOCICIOBATEIHLHOCTD,
apudmernueckas nporpeccus, reoMeTpHUecKast
nporpeccusi, O0eCKOHEUHO YOBIBAOIIasi TeoMeTpUUYecKast
MIPOTPECCHUs; YMEHHE 3a/IaBaTh IOCIICOBATEILHOCTH, B
TOM YHCIIe C TIOMOIIBI0 PEKYPPEHTHBIX (OPMYIT; yMEHUE
OTICpUPOBATh  TOHATHAMH:  KOMIUIGKCHOE  YHCJIO,
COTIPSHKEHHBIC KOMITJICKCHBIC YHCIIa, MOJYJIb H apTyMEHT
KOMILJIEKCHOTO 4Hca, ¢opMa 3aliuch  KOMIUICKCHBIX
gucen  (reoMeTpHUYecKas, TPUTOHOMETpPHYSCKas |
anreOpanyveckas); yMeTh MPOU3BOANTH apu(PMeTHdecKue
JNEHCTBUS C KOMIUIGKCHBIMH  YHCJIAMHU; TPUBOAMTH
OpUMEphl  HCIIOJIb30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEepUpOBaTh MOHATHUAMM: MaTpuua 2x2 u  3X3,
OTIpENeNIUTENb ~ MATPHUIIbl, TEOMETPUYECKHH  CMBICI

OIIPCACIINTECIIA

Ymenune OIICpUPOBATH INOHATHUAMMU: paurOHaIbHEIC,
HppaliuOHAJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOI‘apI/I(l)MI/ILIeCKI/Ie, TPUTOHOMETPUYECCKHUE YPABHCHUA U
HCpPaBCHCTBA, Hux CHCTCMBI, YMEHUC OIICpHUPOBATb
IIOHATUAMMU: TOXICCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YPaBHCHUC, HCEPABCHCTBO, CHCTCMaA
ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIBHOCTb ypaBHeHHﬁ,
HCPAaBCHCTB W CHCTCM; YMCHUC pCIIaTb YPaBHCHMUI,
HCPaBCHCTBA HW CHUCTECMbI C IIOMOIIBIO PA3JIMIHBIX
HpI/IéMOB; peuiatk YpaBHCHHA, HEPABECHCTBA U CUCTEMBI C
napamMeTpoM; MNPUMCHATbL YpPAaBHCHUA, HCPABCHCTBA, HUX
CUCTCMBI I pCHICHUSA MATCMATHYCCKUX 3aaq U 3aa4 U3

pa3MyHbIX 00JacTel HayKH U pealbHOM KU3HU

YMmenue OINCpHUPOBATh TTOHATUAMU: (I)YHKI_II/ISI, 4E€THOCTh




(GYHKIIUM, MEPUOANYHOCTh (YHKIUH, OTrPAaHMYCHHOCTD
(GYHKIIMM, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMyM (DyHKIIUH,
HanOoJipIllee M HauMEHbIee 3HAYEHUS (QYHKIUH Ha
NPOMEXYTKE, HeNpephiBHAA  (OYHKIHSA, ACHMIITOTHI
rpa¢puka (GyHKOWMH, TIepBas M BTOpas MPOM3BOTHAS
(GYHKIIMM, TEOMETPHYECKHMHA ©  (U3UYECKUl CMBICI
IIPOU3BOJIHOM, MEpBOOOpa3Hast, ONpeNeNEHHbII UHTErpal;
yMEHHUE HaXOIUTh aCHMITOTHI TpaduKa GyHKIUN; yMEHHUE
BBIUUCIIATH  TPOU3BOAHBIE  CYMMBI,  IPOM3BEICHHS,
YaCTHOTO W KOMITO3UINH (PYHKIMH, HAXOIUTHh YpaBHEHHE
KacaTeJIbHOW K TIpaduky (QYHKIHH; yMEHUE HAXOJUTh
NPOM3BOJHBIE  DJEMEHTapHBIX  (YHKIHA;  yMEHHe
WCIIOJIb30BaTh  MPOM3BOJHYIO I HCCIEAOBAHUS
GyHKUMHA, HaXOOUTh HauWOOJbIIME U  HAUMEHbLINE
3HaueHus (QYHKUUN; CTPOUTH TpaUKU MHOTOWIEHOB C
WCIIOJIb30BAaHMEM arrapaTa MaTeMaTHYeCKOro aHau3a;
IPUMEHATh MPOU3BOJHYIO Ul HAXOXKACHUS HAWIY4ILEro
pelieHust B IpPUKIAAHBIX, B TOM YHCJIE COLMAIbHO-
SKOHOMHUYECKUX M (U3MYECKUX 3a/adax; HaXxOJIUTh
wIomaad W OO0bEMBI (PUTYp C TIOMOIIBIO HWHTETpaja;
IPUBOAUTH MPUMEPBI MATEMATUUECKOTO MOIEITMPOBAHUS C

nomoInpio auddepeHInaIbHbIX YPaBHECHUH

YMeHue onepupoBaTh TMOHATHIMU: TIpaduk (QYHKIHH,
oOpatHas (yHKIMSA, KOMIO3WIMA (YHKIWNA, JTHHEHHAs
GyHKIMsA, KBaapaTW4yHas  (YHKIOUS, palMOHAIbHAsS
(GyHKIUS, CTerneHHas (YHKIMS, TPUTOHOMETPUYCCKUE
¢byHkuuu, oOpaTHbIE TPUTOHOMETpHUUYECKUE (YHKINH,
nokazatejabHass M Jorapugmuueckas (yHKIUU; YMCHHE
CTPOUTh TpapuKH HW3YYCHHBIX (YHKIIHMHA, BBITOJHATH
npeoOpa3oBanusi rpa¢ukoB (QyHKUMH, HCIOIB30BATh
rpaduKy A7 U3y4eHUsl IPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a/1a4 U3 JPYruxX y4eOHbIX MPeIMETOB U 3ajad
U3 peanbHOM KU3HU; BEIpAXKaTh (GopMylaMu 3aBUCUIMOCTH
MeXI1y BETMYMHAMU; UCIIOJNB30BaTh CBOWCTBA U TrpaduKu
GbyHKIMIA 1715 pelieHus] ypaBHEHUH, HEPABEHCTB | 3a/1a4 C

rnapamMeTpamu; I/I306pa)KaTL Ha KOOpI[I/IHaTHOI\/'I INJIOCKOCTH




MHOXECTBA PpCELICHUN YPaBHEHHUM, HEPAaBEHCTB U HX

CHUCTEM

YMeHue pemarb TEKCTOBbIE 33/1a4l Pa3HbIX TUIIOB (B TOM
YyClie Ha MPOLEHTHI, I0JIM U YacTH, Ha IBUKEHUE, paboTy,
CTOMMOCTBH TOBapOB M YCIYT, HAJOTH, 33/1a4i U3 00JacTu
yIpaBJICHUS] JIMYHBIMH W CEMEWHBIMH (DUHAHCAMM);
COCTaBJIATh BBIPAKEHMSI, YPAaBHEHUS, HEPABEHCTBA U MX
CHCTEMBI TI0 YCIOBMIO 33Jaud, UCCIEN0BaTh IOJIy4YEHHOE
pelleHne U OIEHUBATh MPaBIONOA0OHOCTh PE3YyJbTaTOB;
YMEHHME MOJIEIUPOBaTh peajbHbIE CUTYyallMd Ha S3bIKE
MaTEeMaTHKH; COCTaBISATh  BBIPAXKEHUS, YpPAaBHEHHS,
HEpPaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBHMIO 3aJayu,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJIENH C HCIOJIb30BAHUEM
anmapara anreOpbl, HMHTEPIPETUPOBATH MOJYyYEHHBIN

pe3ynbTar

YMenue OIIEpUpPOBATH IIOHATHSIMU: cpenHee
apudMeTnIecKoe, MearuaHa, HanOoJIbIlIee U HAaUMEHBIIEe
3HAYCHUs, Pa3Max, JAUCIEPCHS, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEHHE W3BJICKATb,
UHTEPIPETHPOBATh WHQOOPMAIMIO, MPEICTABICHHYIO B
TaOJMIaX, Ha JUarpaMMax, TpaduKax, OTpPa)KaroUlyko
CBOWCTBa pPeabHBIX MPOILIECCOB M SBJICHUI; IPEICTABIIATh
UHPOPMALIMIO C TOMOINBIO TaOJMMII M  JUarpaMM;
UCCIICIOBAaTh CTAaTUCTHYECKUE IaHHBIC, B TOM YHUCIE C
NPUMEHEHHEM TpauyecKux METOJIOB M DIIEKTPOHHBIX
cpeActB;  TrpadUyYecKd  HUCCIENI0BaTh  COBMECTHBIC
HAOJIO/IEHHUSI C TIOMOIIBIO JMarpaMM pAacCeHBaHUS H

JIMHEWHOU perpeccun

YMeHue onepupoBaTh MOHATUSAMM: CIy4YalHBIH ONBIT U
cilyyaifHoe coObITHE, BEPOSITHOCTh CIY4alfHOTO COOBITHS,
YMEHHME BBIYHCIATH BEPOSATHOCTH C HCIOJIB30BAaHUEM
rpau4ecKux METOI0B; MIPUMEHATh (POPMYJIBI CIIOKEHUS U
YMHOKEHUS BEPOSTHOCTEM, bopmyny HIOJIHOM
BEpOSATHOCTH, (opmyny bepHymin, KkomMOWHATOpHBIE
GaxTel U (GOPMYINbI; OLIEHWBATH BEPOSTHOCTH pPEaTbHBIX

CO6BITI/II71; YMCHUC OICPUPOBATH TOHATHUAIMMU: cnyqaﬁHaﬂ




BEJIMYNHA, pacnpezeneHue BEPOSITHOCTEM,
MaTEMaTHUYECKOE OXKHUJAHHWE, TUCHEPCUs U CTaHAApTHOE
OTKJIOHEHHE CIIly4amHO#1 BEJIMYUHBI, byHKIIIN
pacnpeneneHus u IJIOTHOCTH pPaBHOMEPHOTO,
M0KA3aTeIbHOIO U HOPMAJIbHOIO PACIpeeleHU; yMEHUE
MCIIOJIb30BAaTh CBOWMCTBA M3YYEHHBIX PACIpPENENICHUN s
pelieHus 3ajad; 3HAKOMCTBO C TMOHSTHSMM: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX MCCIIEI0BAHUM;
YMEHHME TPUBOJUTH MPUMEpPHl MPOSBICHUS 3aKOHA
OOJIBIIMX YHCENT B TPHUPOAHBIX U  OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSIMH: COUETAHHE,
NEepPEeCTaHOBKA, YMCJIO COYETaHW, YHCIO IMEpPECTaHOBOK;
6unoM HrploTOHa; ymMeHHE NPUMEHSATb KOMOWHATOPHBIE
(dakTel ¥ pacCcyKIeHHs Ul peuleHHs 3ajay; OLEHUBATh
BEPOSITHOCTH peasbHBIX COOBITHIA; COCTaBIISATh
BEPOSITHOCTHYIO MOJEIb u MHTEPIPETUPOBATH

MOJTYYEHHBIN pe3yJbTaT

YMenue omnepupoBaTb MOHATUSMH: TOYKa, MpAMasd,
IJIOCKOCTh, MMPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUMHA YTIIIa,
IJIOCKUM YroJi, JABYTPaHHBIA YTOJI, TPEXTPAHHBIA YroJI,
CKpeIlMBaOIINecs MpsiMbIE, MapajuieabHOCTh u
NEPIEeHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroll
MEXIy MPSAMBIMH, YTOJ MEXAY MPsIMOMl U IIOCKOCTHIO,
yroa MexXay IUIOCKOCTSMH, PacCTOSHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE MEXAY MPSAMBIMHU, PACCTOSHHE
MEXAy IUIOCKOCTSIMH; yMEHHE HCIOJIb30BaTh IMpHU
pelieHny 3a7ad  u3ydeHHble (AaKTbl M TEOPEMBI
IUTAHUMETPUH; YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKPYKAIOILIET0 MUPA; CTPOUTh MaTEeMAaTUYECKUE MOJEIH C
MOMOIIIbI0 TEOMETPUUYECKUX MOHATUN W BEIUYUH, pEelIaTh

CBA3AaHHBIC C HUMU ITPAKTUYCCKUC 3alavuUn
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YMeHue omnepupoBaTh MOHATHSAMU: IUIOIAAb (UTYPHI,
00BEM ¢burypsl, MHOTOI'PaHHUK, MIPaBUIIbHBIN
MHOTOTpaHHUK, CEUeHue MHOTOTpaHHHKA, KyO,
napajjenenunen, Opu3Ma, nupampaa, ¢Qurypa u

NOBEPXHOCTh BpAICHUs, LUWIMHAP, KOHYC, map, chepa,




wiomanabs cheppl, IJIOMIAab TMOBEPXHOCTH IMUPAMUIBI,
IPU3MBI, KOHYcCa, WINHApA, 00BEM KyOa,
IPSIMOYTOJIBHOTO TapajuleenuIeia, MUpaMUIbl, TPU3MBL,
LWINHApA, KOHyca, mIapa, pPa3BEPTKAa IOBEPXHOCTH,
CEUEHUs KOHyca W LWIMHApA, MapajljiesibHble OCH WU
OCHOBAHMIO, CEUEHHME I1apa, IUIOCKOCTb, Kacarolascs
cdeprl, HMIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYpBI U
MOBEPXHOCTU BpaIllEHUS, UX CEUEHHUs, B TOM 4YHCIIE C
MOMOUIBIO JJIEKTPOHHBIX CPEJCTB; YMEHHUE INPUMEHSThH
CBOMCTBAa TIE€OMETPUYECKHX (UTYp, CaAMOCTOSITEIILHO
dopMynupoBaTh  OIpeneieHHus]  U3ydaeMmblx  uryp,
BbIIBUTaTh TUIOTE3bl O CBOWCTBAX W  IpHU3HAKAX
reoMeTpuueckux (Guryp, 060CHOBBIBaTh WM ONPOBEPraTh
UX; YMEHHE TMpPOBOJIUTH Kiaccudukanuio @uUryp mo
pa3IUYHBIM  [pU3HAKaM, BBINOJHIATH  HEOOXOJUMBIE

JOIIOJTHUTCIIBHBIC ITIOCTPOCHHUA
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YMeHHne  OomepupoBaTh  TMOHSATHUSMH:  JTBW)KCHHE B
IPOCTPAHCTBE, MapajUICIbHBIA TepEeHOC, CUMMETpUs Ha
TUTOCKOCTH ¥ B TIPOCTPAHCTBE, MOBOPOT, peoOpa3oBaHue
nofo0usi, TomoOHBIe (UTYPHI, YMEHHE pacliO3HaBaTh
paBHBIC M TMOJ0OHBIC (DUTYPHI, B TOM YHUCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T'€OMETPHUCCKUE
OTHOWIEHWSI ~ TPU  pEIIeHHH  3a/a4;  HaxXOIHTh
TCOMETPUYCCKUE BEIMYMHBI (IJIMHA, YroJ, IUIONIA[b,
00bEM) TpU pemIeHuHd 3aJad U3 JPYruX y4eOHBIX
NPEMETOB M W3 PEeallbHOW JKU3HU; YMEHHE BBIUYUCIIATH
TFCOMETPUYCCKUE BEIMYUHBI (IJIMHA, YroJI, IUIONIA[b,
00BEM, TUIOIIAh TTOBEPXHOCTH), HMCIIOJIB3YSI H3y4YCHHBIC
(GbopMyIBl U METOJIBI, B TOM YHCIIE: TUIOIIAh TOBEPXHOCTH
MUpaMUJIbl, TPU3MBI, KOHYCA, HMIMHAPA, TJIOMAIs cepsl;
00béM  Kyba, TPSMOYTOJILHOTO  MapaUlelNienuIesa,
nUpaMubl, TPU3MBL, LUWIMHIpPA, KOHYCa, IIapa; yMEHHE

HAXOJIUTh OTHOIIEHHE 00BbEMOB MOJOOHBIX PUTYP
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YMmenue OICpHUpOBATH IIOHATHUAMMU: MpAMOYTroJjibHas

CUCTCMa KOOpJAWHAT, BCKTOP, KOOPAMHATBI TOYKH,




KOOpPAMHATBl BEKTOpPA, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha 4YHUCIO, pa3Jio)KeHHE BEKTOpa Mo 0aswucy,
CKAJSIPHOE TMPOU3BEICHUE, BEKTOPHOE IPOMU3BEJICHHUE,
YroJl  MEXKJIYy BEKTOpAMH; yMEHHE  HCIOJIb30BaTh
BEKTOPHbIH M KOOPJIMHATHBIM METOA JUIsl PELICHUS
FeOMETPUYECKUX 3aJa4 W 3a7ad4 JpYruxX ydeOHBIX

IIPEAMETOB
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YMeHue BbIOMpATh MOAXOAAIIUN METOM Ui PEIICHHS
3a/1a4y; MOHUMAaHUE 3HAYUMMOCTH MAaTEMAaTUKHU B U3y4YEHUU
IPUPOJIHBIX M OOLIECTBEHHBIX IPOLECCOB U SIBJICHUI;
YMEHHUE PACIIO3HABATh IPOSBIICHUE 3aKOHOB MAaTEMATHKHU
B HCKYCCTBE, yMeHue IIPUBOJUTH IIPUMEPBI
MAaTeMaTU4EeCKUX OTKPBITUH POCCUHMCKOW W MHUPOBOU

MaTeMaTH4E€CKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMbliid/IeMeHTCONEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneubie u nensie uyncna. [Ipu3Haky qenMMoCTy HEIbIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE U JICCATHYHBIE JPOOH, MPOICHTHI,
' OEeCKOHEUYHbBIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypallbHOM creneHu. [leficTBus ¢ apugmernyeckuMu
' KOPHSIMU HATypaJIbHOW CTETICHU
14 Crenenp ¢ uenbiM mnokaszareneM. CTeneHb C pPalMOHAIBHBIM II0Ka3aTeJieM.
. CBolicTBacTEIeHN
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHple  4Hucia. ApudmeTrndeckue omepanud ¢ JIeHCTBUTEIbHBIMU
1.7 yucnamMu.  [IpuOnmkEHHBICBBIYUCIICHNS, [PaBWIAOKPYIJIEHUs, MPUKUIKA U
OIICHKape3yJIbTaTaBbIUUCICHHM
1.8 [IpeoOpa3oBaHUEBLIPAXKEH I
1.9 KomMmruiekcHbieuncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauroHansHbIeypaBHEHUS
2.3 TpHUroHOMETpUYECKHEYPABHEHUS
2.4 [TokazarenbHbIe U TOrapupMUIECKIEYPaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHEIEHEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuMUIECKHEHEPABEHCTBA
2.8 TpuronomerpuyeckrueHepaBeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX ypaBHEHUH. OnpeaenuTenb MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3ananus ¢yHkuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heu€étHeie Gynkuuu. IlepuoanueckueyHkuuu
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHMH ¢GyHkumu. Hymm ¢yHkumm.
39 [IpoMexxyTkl  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MHHUMYMBI (QyHKIuH. HamOonbimee W HanMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajJbHBIM M LEJbIM Toka3zateneM. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcuMmnrtorel rpaduxoB ¢Qynkuui. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CIIOCOOBI3aAAHUAIOCIIEN0BATENLHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 HauvanamaremaTtndeckoroaHaimsa
4.1 [IpousBonnas ¢pynkuun. [IponsBoaHbIE F€eMEHTAPHBIX PYHKIMH
[IpuMeHeHre TPOW3BOAHOW K HCCIAEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 SKCTPEMYMBI. Haxox1eHrueHan0oIIbIIero u
HauMEHbIIET03HauYeHUS(PYHKIIMMHAOTPE3KE
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHAsCTATUCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 DUrypsIHAILTIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTHBPAIICHHSI
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






